A new method is described for determining the two-point equal-time coherence function (the mutual intensity) and the two-point equal-time intensity correlation function of partially coherent f ields. The method is reminiscent of conventional holography but differs from it in several important respects.
It is well known that coherence functions of partially coherent fields and, in particular, the degree of coherence, can carry important physical information. For example, they can contain information about the distribution of intensity across sources, about the nature of rough surfaces, or about the structure of random media. Measurements of coherence functions are normally performed in real time by means of interference experiments. It would be useful to have a method available that makes it possible to store the correlation functions and retrieve them at a later time. In this Letter we propose such a method.
The possibility of storing and retrieving the degree of coherence by holography was demonstrated many years ago by Lurie.
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His theoretical analysis and experiments were, however, restricted to the correlation between just two light beams. In this Letter we consider the broader problem of storage and retrieval of the degree of coherence of light oscillations at any pair of points in a cross section of a light beam by a technique that resembles holography but differs from it in several important respects.
Consider a statistically stationary quasi-monochromatic field of any state of coherence incident on a photographic emulsion located in the plane z 0. Let this field be represented by an ensemble with complex envelopes U ͑i͒ ͑r, t͒ at position r at time t. Similarly, let U ͑R͒ ͑r, t͒ represent an ensemble of stationary reference fields at r, t (see Fig. 1 ). Then the total field U ͑T ͒ ͑r, t͒ at the space-time point r, t is given by the sum
and the instantaneous light intensity at r, t is obtained by taking the squared modulus of this quantity,
where the asterisk and c.c. denote the complex conjugate.
In conventional holography the incident field U ͑i͒ and the reference field U ͑R͒ are mutually coherent, and they give rise to an interference pattern in the z 0 plane that is recorded in a time interval that is very long compared with the optical coherence time t c of the light. This procedure yields information about the ensemble average ͗I ͑T ͒ ͑r, t͒͘ of the instantaneous light Fig. 1 
